Conformational flexibility of the furanose ring in DNA and its dipole moment.
The influence of conformational rearrangement of the furanose ring in DNA on its dipole moment is studied. The dipole moment of the deoxyribose molecule as a function of its puckered state is calculated by the quantum-mechanical method using the MINDO/3 approximation. The values of the dipole moment and its components are obtained at various magnitudes of the pseudorotation phase angle. The C3'-endo in equilibrium C2'-endo conformational transition of deoxyribose is shown to be accompanied by the change in the dipole moment up to 3D. The results obtained are used to explain the structural properties of the DNA hydration shell.